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1. Introduction

In RAN#80, a new WI [1] for even further Mobility enhancement in E-UTRAN has been approved. The scope is consists of reducing the data interruption and improving the robustness. In RAN2 #104, CHO in LTE was discussed. It was agreed that:

1. RAN2 will consider a conditional handover: This is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 

2. Usage of conditional handover is decided by network. UE evaluates when the condition is valid.

1. Support configuration of one or more candidate cells for conditional handover.

In this contribution, we will discuss how to handle RLF, and how to determine handover during conditional handover. 
2. Discussion
2.1. RLF during CHO
In legacy LTE and NR, RLF can happy during the handover procedure. The subsequence behavior for the UE is to initiate the connection re-establishment procedure on source cell. But in some scenarios with rapid degradation of channel quality, this legacy mechanism may lead long legacy of re-establishment due to poor quality of source cell. This is un-acceptable for some traffics, e.g. HRLLC or high speed railway. 
Moreover, in high frequency, RLF may happen more frequently. Thus, due to the same reason for conditional handover, the UE behaviors after RLF should be enhanced to have more flexibility for the UE to initiate the connection re-establishment procedure.
Observation 1: The UE behaviors after RLF should be enhanced due to the same motivation of conditional handover.
In [2], we provide the detailed signaling of conditional handover, as shown in Figure 1. 
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Figure 1: Conditional handover signalling procedure

During conditional handover procedure, the channel quality to the source cell may be too bad to access. Thus, a better approach for the UE is to initiate the re-establishment on other cells with UE context. Since the network doesn’t know when the channel quality for the UE will be worse, it should forward the UE context to the candidate cells during handover preparation stage. 

Proposal 1: The source node should forward the UE context to multiple candidate target nodes during handover preparation stage. 
After the source node forwards the UE context to the candidate target nodes, the UE can initiate connection re-establishment on all these cells. Thus, if RLF happens, the UE can choose any candidate cell with UE context to initiate re-establishment, other than the source cell. After successfully access the target cell, the behavior for the UE should be same as successfully handover, e.g. the UE will discard all other conditional handover commands (if any).
Proposal 2: When RLF happen during conditional handover, the UE can choose any candidate cell with UE context to initiate RRC connection re-establishment. 
Proposal 3: After successfully access the target cell, the UE will discard all other conditional handover commands (if any).
2.2. Handover failure for CHO

In legacy LTE and NR, handover procedure is controlled by T304. It start at the beginning of handover, i.e. reception of handover command. If the UE doesn’t successfully access the target cell after this timer expiries, handover failure will be trigger. After that, the UE will initiate the connection re-establishment on the source cell.
In conditional handover procedure, similar timer with corresponding mechanism can be introduced to determine the handover failure. But the beginning of handover is quite different from the legacy handover procedure, which starts when the corresponding handover condition has been satisfied at the UE side. Thus, T304 should start when the corresponding handover condition has been satisfied.
Proposal 4: T304 timer is introduced to control the conditional handover as the legacy mechanism. i.e. T304 starts when the corresponding handover condition has been satisfied, the expiry of the T304 can be used to determine the handover failure of conditional handover, T304 stops when the UE successfully access to the target cell.
The RACH resource at potential target eNBs may be reserved when the handover command as well as the corresponding conditions have been sent to the UE. Since the UE condition cannot be forecasted, it will be a waste of reserved RACH resource. Thus, it is better to introduce a timer to control the validity of reserved RACH resource. 
Proposal 5: A timer should be introduced to control the validity of reserved RACH resource for conditional handover.

In legacy mechanism, after handover failure, the UE will initiate the connection re-establishment on the source cell. With the similar reason as the behavior after RLF analyzed above, the UE can initiate RRC connection re-establishment on any candidate cells with UE context. 
Proposal 6: When handover failure occurs during conditional handover, the UE can choose any candidate cell with UE context to initiate RRC connection re-establishment. 

3. Conclusion

In this contribution, we discuss the RLF handling and handover failure determination for conditional handover. Based on the discussion, we have the following observations and proposals:

Observation 1: The UE behaviors after RLF should be enhanced due to the same motivation of conditional handover.

Proposal 1: The source node should forward the UE context to multiple candidate target nodes during handover preparation stage. 

Proposal 2: When RLF happen during conditional handover, the UE can choose any candidate cell with UE context to initiate RRC connection re-establishment. 

Proposal 3: After successfully access the target cell, the UE will discard all other conditional handover commands (if any).

Proposal 4: T304 timer is introduced to control the conditional handover as the legacy mechanism. i.e. T304 starts when the corresponding handover condition has been satisfied, the expiry of the T304 can be used to determine the handover failure of conditional handover, T304 stops when the UE successfully access to the target cell.

Proposal 5: A timer should be introduced to control the validity of reserved RACH resource for conditional handover.

Proposal 6: When handover failure occurs during conditional handover, the UE can choose any candidate cell with UE context to initiate RRC connection re-establishment. 
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